LE  COPY,  ADA 03906 3 


DNA  4102T 


A LOW  ALTITUDE  METEOROLOGICAL 
DATA  BASE 


Mission  Research  Corporation 

735  State  Street 

Santa  Barbara,  California  93101 


//i*J 


August  1976 

Topical  Report  for  Period  13  November  1975—12  November  1976 
CONTRACT  No.  DNA  001 -76-C-0051 


APPROVED  FOR  PUBLIC  RELEASE; 
DISTRIBUTION  UNLIMITED. 


THIS  WORK  SPONSORED  BY  THE  DEFENSE  NUCLEAR  AGENCY 
UNDER  RDT&E  RMSS  CODE  B322076464  S99QAXHC06509  H2590D. 


Prepared  for 
Director 

DEFENSE  NUCLEAR  AGENCY 
Washington,  D.  C.  20305 


y D D C 


Destroy  this  report  when  it  is  no  longer 
needed.  Do  not  return  to  sender. 


UNCLASSIFIED 


SECURITY  CLASSIFICATION  of  THIS  PAGE  (When  Data  Entered) 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


REPORT  DOCUMENTATION  PAGE 


127  GOVT  ACCESSION  NO 


DNA  4102T 


Title  und  Subtitle) 


Topical  Report  foitJlelfiod 

13  Nov  75  — 12  %v  76, 


A LOW  ALTITUDE  METEOROLOGICAL  DATA  BASE 


7 AUTHORfs; 


S.  L.  Gutsche 
K.  S.  Smith 


PERFORMING  ORGANISATION  NAME  AND  ADDRESS 

Mission  Research  Corporation 
735  State  Street 

Santa  Barbara,  California  93101 


Subtask  S99QAXHC065-09 


REPf  RT  DAT? 

August  1976 


It.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

Director 

Defense  Nuclear  Agency 
Washington,  D.C.  20305 

14  MONITORING  AGENCY  name  a ADDRESSfif  different  from  Controlling  Office) 


’5  SECURITY  CL  ASS  'of  this  report) 


UNCLASSIFIED 


DECLASSIFICATION  DOWNGRADING 
SCHEDULE 


16  DISTRIBUTION  STATEMENT  Co ( this  Report) 


Approved  for  public  release;  distribution  unlimited 


17  DISTRIBUTION  STATEMENT  (of  the  abstract  entered  in  Block  20,  if  different  from  Report) 


This  work  sponsored  by  the  Defense  Nuclear  Agency  under  RDT&E  RMSS  Code 
B322076464  S99QAXHC06509  H2590D. 


19  « E Y WORDS  f Continue  on  reverse  side  if  necessary  and  identify  by  block  number  i 


Meteorological  Data  Base 


Continue  on  reverse  side  if  necessary  and  identify  by  block  number) 


abstract 

This  document  describes  a meteorological  data  base  of  the  Northern 
Hemisphere  for  atmospheric  pressure  levels  up  to  50  mb  (about  20  km) . The 
quantities  provided  are  those  which  have  proven  to  be  useful  in  certain 
calculations  of  nuclear  effects,  such  as  modeling  fireball  rise  and  late 
time  debris  cloud  movement.  These  quantities  (provided  at  pressure  levels 
of  850,  700,  500,  300,  200,  150,  100,  and  50  mb)  are:  (1)  mean  easterly 

windspeed,  (2)  mean  northerly  windspeed,  (3)  vector  standard  deviation  — ' 
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SECTION  I 


INTRODUCTION 


This  report  documents  work  completed  by  Mission  Research  Corpora- 
tion for  the  Defense  Nuclear  Agency  under  Task  1 of  Contract  DNA001 -76-C-0051 . 
To  partially  satisfy  the  requirements  of  this  task  we  have  assembled,  in 
distributable  form,  a low  altitude  meteorological  data  base.  This  data  base 
contains  parameters  which  have  proven  to  be  useful  in  certain  nuclear  effects 
calculations.  The  data  itself  is  available  in  either  digital  magnetic  com- 
puter tape  or  hard  copy  form,  the  latter  comprising  Appendix  A of  this  report. 

In  the  following  section  we  provide  a brief  description  of  the  data 
base  and  a detailed  description  of  how  to  use  the  computer  tape  containing  it. 
Copies  of  the  tape  can  be  obtained  from  either  MRC  directly  or  the  DNA  nuclear 
effects  library,  DASIAC.  Questions  concerning  usage  of  the  data  or  the  tapes 
should  be  directed  to  S.  L.  Gutsche  or  K.  S.  Smith  of  MRC. 

As  mentioned  above.  Appendix  A is  a self  contained  atlas  of  meteoro- 
logical parameters  through  the  50  mb  pressure  level.  Data  is  provided  sea- 
sonal ly . 
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SECTION  II 

DESCRIPTION  OF  THE  LOW  ALTITUDE 
METEOROLOGICAL  DATA  BASE  AND  COMPUTER  TAPE 


Description  of  Data  Base 

The  low  altitude  meteorological  data  tape  described  here  was 
created  from  several  tapes  supplied  by  the  National  Climatic  Center (NCC), 
Asheville,  North  Carolina.  These  tapes  were  processed  to  yield  a single 
tape  containing  wind  velocity,  temperature,  and  dew  point  temperature  data 
for  the  whole  Northern  Hemisphere.  Data  exists  at  eight  altitudes,  and 
for  the  twelve  months  and  four  seasons. 

All  data  processing  to  create  the  final  tape  was  accomplished  at 
MRC  on  a Digital  Equipment  Corporation  PDP-11/45  computer.  The  final  result 
is  an  ANSI  standard,  labeled,  9-track/800  BPI,  BCD  tape.  Each  record  on  the 
tape  is  a print  line  image  which  can  be  read  by  a FORTRAN  program. 

The  original  data  supplied  by  NCC  is  the  result  of  a continuing 
effort  by  them  to  accumulate  meteorological  information  from  hundreds  of 
reporting  stations  and  record  the  data  in  a statistically  meaningful  manner. 
Thus,  standard  deviations  of  each  important  parameter  are  provided  in  addi- 
tion to  monthly  and  seasonal  means. 

Four  different  tapes  from  NCC  were  used  to  create  the  final  low- 
altitude  meteorological  data  tape.  These  tapes  were; 
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Tape  Contents 

#0540  Temperature  data  for  12  months 

# 0366  Mean  wind  components  for  12  months  and  4 seasons 

#0745  Mean  wind  vector  standard  deviations  for  12  months 

#16588  Northern  Hemisphere  climatological  data  for  12 

months . 

Wind  vector  components  and  wind  standard  deviations  were  given  at  the  lati- 
tudes and  longitudes  used  on  the  final  MRC  tape.  Standard  deviations  for 
the  four  seasons  were  created  by  averaging  the  monthly  data.  The  original 
wind  components  were  converted  from  knots  to  meters/second  and  the  signs 
indicating  the  direction  were  changed  to  conform  to  the  MRC  tape  convention, 
presented  later. 

Temperature  standard  deviations,  dew  point  temperatures,  and  dew 
point  temperature  standard  deviations  were  sorted  from  the  Northern  Hemisphere 
Climatological  Data  Tape.  These  monthly  quantities  were  linearly  interpolated 
to  the  correct  grid  coordinates,  since  the  values  were  provided  at  different 
grid  points  from  the  wind  data,  and  averaged  to  obtain  seasonal  data. 

Temperature  data  was  linearly  interpolated  to  the  correct  grid 
coordinates  and  averaged  for  the  four  seasons.  All  temperature  data,  including 
dew  point  and  standard  deviations,  was  then  converted  from  degrees  Centigrade 
to  Kelvin. 

The  above  files  were  then  merged  to  create  the  final  meteorological 
data  tape.  No  attempt  was  made  to  interpolate  or  guess  at  missing  values, 
which  do  occur  periodically  throughout  the  data  base.  When  seasonal  values 
were  created,  if  at  least  one  of  the  three  quantities  needed  to  create  a 
data  word  was  present,  that  value  was  used  as  the  average.  No  other  values 
other  than  those  provided  by  the  NCC-National  Weather  Records  Center  were  jl 

used.  There  is  some  round-off  error  present  in  our  data  due  to  season  aver- 
aging, interpolation,  unit  conversion,  and  integer  conversion,  but  this  error 

is  small.  1 I 
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The  tape  contains  data  points  for  latitudes  ranging  from  2.5°N  to 
87.5°N  in  5°  increments  and  longitudes  ranging  from  2.5°E  to  357. 5°E  in  5° 
increments.*  The  intersections  of  these  longitudes  and  latitudes  constitute 
the  grid  data  points.  Thus  there  are  (18  latitudes)  times  (72  longitudes) 
for  a total  of  1296  grid  data  points. 

For  each  of  the  grid  data  points,  there  is  data  for  eight  pressure 
levels.  These  pressure  levels  are  850,  700,  500,  300,  200,  150,  100,  and  50 
millibars.  Figure  1 shows  that  a reasonable  approximation  for  the  altitudes 
corresponding  to  the  preceding  pressure  levels  is  given  by 

h - - 6.48  £n  (p/1197)  (1) 

where  h is  in  kilometers  and  p in  millibars.  In  this  figure,  which  plots 
altitude  in  kilometers  vs  atmospheric  pressure  level  in  millibars,  the  maxi- 
mum variation  in  geopotential  heights  is  indicated  by  the  horizontal  bars  at 
pressure  levels  of  850,  700,  500,  300,  200,  100,  50,  30,  and  10  mb.  The  inner 
set  of  tic  marks  indicates  the  variation  over  all  seasons  and  all  longitudes, 
but  latitudes  appropriate  to  the  Continental  U.S.  (30°N  - 50°N) . The  outer 
set  of  tic  marks  presents  maximum  variations  over  all  seasons,  all  longitudes, 
and  all  northern  latitudes  (0°  - 90°N) . We  also  present  Table  1 to  illustrate 
geopotential  height  variations  as  functions  of  season  and  pressure  level.  The 
lower  geopotential  heights  are  found  at  the  poles  and  the  higher  values  around 
the  equator.  We  also  notice  that,  in  general,  the  minimum  heights  are  observed 
in  the  winter  months,  the  maximum  heights  in  the  summer.  Data  represented  in 
Figure  1 and  Table  1 was  obtained  by  examining  data  from  References  1 and  2. 

Thus,  a conversion  from  atmospheric  pressure  to  altitude  can  be 
effected  using  Equation  (1),  which  falls  outside  of  the  observations  only  at 
the  very  low  altitudes.  In  cases  where  very  accurate  interpolation  between 

*In  this  convention  for  longitudes,  270°E  is  the  same  as  90°W. 
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Figure  1.  Atmospheric  pressure  vs.  altitude. 
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Pressure  Minimum  and  Maximum 

(mb)  Geopotential  Heights  (km) 

Jan  Apr  Jul  Oct 


850  1.24-  1 

1.54  1 

700  2.68-  2 

3.14  3 

500  5.00-  5 

5.88  5 

300  8.32-  8 

9.68  9 

200  10.88-  11 

12.46  12 

100  15.04-  15 

16.64  16 

50  19.28-  20 

20.56  20 

30  22.28-  23 

23.76  23 

10  28.88-  30 

31.04  31 


34- 

1.40- 

1.30- 

56 

1.60 

1.56 

76- 

2.92- 

2.76- 

16 

3.22 

3.20 

20- 

5.48- 

5.16- 

86 

5.88 

5.88 

58- 

9.02- 

8.56- 

68 

9.68 

9.68 

20- 

11.76- 

11.18- 

46 

12.44 

12.48 

72- 

16.40- 

15.68- 

62 

16.80 

16.66 

16- 

20.72- 

20.04- 

60 

21.12 

20.72 

48- 

23.96- 

23.24- 

88 

24.60 

23.88 

64- 

31.28- 

30.00- 

12 

32.24 

31 .20 
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pressure  levels  is  required,  or  exact  geopotential  heights  are  important. 
References  1 and  2 should  be  consulted  for  the  exact  latitude  and  longitude 
of  interest. 

The  data  at  each  grid  point  for  each  pressure  level  consist  of 
the  following: 

1)  mean  easterly  windspeed  (meters/second) 

2)  mean  northerly  windspeed  (meters/second) 

3)  vector  standard  deviation  of  windspeed  (meters/second) 

4)  temperature  (degrees  Kelvin) 

5)  standard  deviation  of  temperature  (degrees  Kelvin) 

6)  dew  point  temperature  (degrees  Kelvin) 

7)  standard  deviation  of  dew  point  temperature  (degrees  Kelvin) 

The  sign  convention  used  for  the  velocity  components  is  as  follows:  If  the 

wind  is  blowing  from  west  to  east,  the  east  component  is  positive.  If  the 
wind  is  blowing  from  south  to  north,  the  north  component  is  positive.  This 
convention  was  selected  to  correspond  to  a cartesian  grid  superimposed  at 
any  point  on  the  northern  hemisphere  with  the  positive  x-axis  pointing  in 
the  direction  of  positive  east  velocities  and  the  positive  y-axis  pointing 
in  the  direction  of  positive  north  velocities. 


i '■ 
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tVe  point  out  that  although  easterly  and  northerly  components  of 
the  windspeed  standard  deviation  are  available  in  atlas  form  in  References 
3,  4,  and  5 they  were  not  available  in  digital  form  on  the  tapes  provided 


Thus,  the  third  variable  is  the  vector  standard  deviation  of  windspeed, 
defined  as, 


a 

v 


(2) 


where  a and  a are  the  easterly  and  northerly  standard  deviations.  In 
recognition  of  the  fact  that  0 e and  a are  the  more  useful  quantities  in 
performing  statistical  studies  of  say  nuclear  cloud  movement,  we  provide  below 


an 


approximation  technique  we  have  developed  to  obtain  0£  and  from 

the  a provided,  although  for  critical  problems  the  atlases  of  References 
3,  4,  and  5 should  be  consulted: 

VR1 

We  define  m = ^ 

(3) 


b = R + .412  (Rj-R->) 

where  R^  and  R-,  are  empirically  derived  from  the  data  and  are  functions 
of  season  as  shown  below: 


Winter 

Spring 

Summer 

Autumn 

R1 

1.28 

1.40 

1.46 

1.71 

R2 

1.06 

1.10 

1.03 

0.94 

Then  set 

R = AMIN[AMAX(R  ,m6+b) ,Rj] 

(4) 

where  0 is  the  latitude  in  degrees, 
to  obtain 


a 

v 


This  process  represents  a curve  fit  to  data  from  References  3,  4,  and  5 where 
the  ratio  O fa^  was  computed  by  hand  for  a large  number  of  representative 
points  of  interest.  Points  at  northern  latitudes  of  17.5°,  30°,  47.5°,  and 
60°  were  selected  for  determination  of  the  ratio,  which  was  seen 

to  vary  by  latitude  as  well  as  by  season,  as  noted  in  Equation  (4)  above. 
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It  is  possible  that  for  certain  applications  the  sixth  and  seventh 
quantities  (dew  point  temperature  and  standard  deviations)  will  be  more  use- 
fully expressed  as  relative  humidities.  We  convert  from  dew  point  temperature 
to  per  cent  relative  humidity  by  the  relation. 


Relative  Humidity(?6) 


100  exp 


-7482.6 


1.8T,  -61.04 

dew 


+ 


7482.6 
1 .8T-61 .04 


(6) 


where  T^ew  is  the  dew  point  temperature  and  T the  temperature,  both  in 
degrees  Kelvin. 


Description  of  Tape  Contents 

Data  is  stored  on  the  tape  in  sets,  in  the  order  January  through 
December,  Winter,  Spring,  Summer,  and  Autumn.*  For  each  month  or  season 
there  are  (1296  grid  points)  times  (8  pressure  levels)  times  (7  quantities 
per  point)  for  a total  of  72,576  words.  The  total  amount  of  data  on  the  tape 
is  then  72,576  x 16  = 1,161,216  words.  There  are  no  file  marks  or  labels 
separating  the  data  sets. 


Data  is  arranged  such  that  each  FORTRAN  record  contains  data  for 
one  grid  point  and  four  altitudes.  The  total  number  of  data  records  on  the 
tape  is  then  41,472,  or  2592  for  each  month  or  season.  It  is  advisable  for  the 
user  to  read  the  tape  only  once  and  separate  the  data  into  less  cumbersome 
subsets.  This  will  substantially  decrease  subsequent  data  processing  time. 

A sample  program  illustrating  this  procedure  is  included  at  the  end  of  this 
section. 


* For  our  purposes,  Winter  is  December,  January  and  February;  Spring  is 
March,  April,  and  May;  Summer  is  June,  July,  and  August;  and  Autumn 
is  September,  October,  and  November. 
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The  tape  has  the  following  physical  characteristics : 

1.  ANSI  standard 

2.  Volume  and  file  header  labels 

3.  9~track/800  BPI 

4.  512  byte  blocks/BCD 

The  first  physical  record  on  the  tape  is  an  80  character  volume 
label,  and  the  second  record  is  an  80  character  header  label. 

These  first  two  physical  records  are  the  labels  generated  by  the 
DEC  PDP-11/45,  system  RSX-11D.  The  tape  has  512  bytes  per  block,  each  block 
containing  three  FORTRAN  data  records,  padded  with  blanks.  Those  users  who 
have  systems  supporting  ANSI  standard  labeling  may  ignore  the  reading  of  the 
first  two  physical  records.  Other  users  should  be  able  to  mount  the  tape 
as  nonlabeled  and  skip  the  labeling  records  by  performing  two  dummy  reads 
using  an  alphanumeric  format  such  as  20A4. 

The  order  of  the  data  for  each  month  or  season  is  as  follows: 

For  each  of  the  18  latitudes  (2.5°N  to  87.5°N  in  5°  increments),  there  are 
72  longitudes  (2.5°E  to  357. 5°E  in  5°  increments).  For  each  longitude  there 
are  two  FORTRAN  records,  the  first  for  pressure  levels  850,  700,  500,  and 
300  millibars  and  the  second  for  pressure  levels  200,  150,  100,  and  50  milli- 
bars. For  each  month  or  season  there  is  then  (18  latitudes)  times  (72  longi- 
tudes) times  (2  records  per  longitude)  for  a total  of  2592  records.  There 
are  then  exactly  41,472  FORTRAN  records  for  the  sixteen  months  and  seasons, 
as  mentioned  previously. 

The  data  is  complete  for  the  first  four  quantities  of  wind  velocity 
components,  wind  standard  deviations,  and  temperatures  for  all  grid  points, 
altitudes,  months,  and  seasons.  There  is  no  data  for  ^the  dew  point  tempera- 
tures and  dew  point  temperature  standard  deviations  for  300,  200,  150,  100, 
and  50  millibars.  There  is  also  no  data  for  the  temperature  standard  deviations 
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at  150  and  50  millibars.  There  are  also  several  other  missing  data  points 
for  temperature  standard  deviations  scattered  intermittently  throughout  the 
data  base.  All  missing  quantities  are  indicated  by  9999  on  the  tape. 

The  following  list  illustrates  the  data  sequence  on  the  tape: 


I.  Records  1 

- 2592 

for 

January 

A. 

Records  1 - 144 

for 

latitude  2.5°N 

1. 

Records  1-2 

for 

longitude  2.5°E 

a.  Record  1 

for 

850,  700,  500,  300 

millibars 

b.  Record  2 

for 

200,  150,  100,  50 

millibars 

2. 

Records  3-4 

for 

longitude  7.5°E 

B. 

Records  145  - 288 

for 

latitude  7.5°N 

1. 

Records  145  - 146 

for 

longitude  2.5°E 

R. 

Records  2449  ~ 2592 

for 

latitude  87.5°N 

1. 

Records  2449  - 2450 

for 

longitude  2.5°E 

a.  Record  2449 

for 

850,  700,  500,  300 

millibars 

b.  Record  2450 

for 

200,  150,  100,  50 

millibars 

2. 

Records  2451  - 2452 

for 

longitude  7.5°E 

72. 

Records  2591  - 2592 

for 

longitude  357.5°E 

II.  Records 

2593  - 5184 

for 

February 

XVI . 

Records  38881  - 41472 

for 

Autumn 

A.  Records  38881  - 39024 

for 

latitude  2.5°N 

1.  Records  38881-38882 

for 

longitude  2.5° 
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R.  Records  41329  - 41472  for  latitude  87.5°N 
1.  Records  41329-41330  for  longitude  2.5°E 

72.  Records  41471-41472  for  longitude  357. 5°E 
END  OF  DATA 

The  data  records  should  be  read  using  the  following  FORTRAN 

format. 

10||FORMAT  (IX, 12,213,4(12,714)) 

All  data  quantities  on  the  tape  are  in  integer  form  and  have  been  multiplied 
by  10.  (This  was  done  to  save  28  characters  per  line  of  data).  Thus  each 
quantity  must  be  converted  to  floating  point  format  and  divided  by  10  in 
order  to  obtain  the  correct  values. 

To  obtain  the  data  for  each  latitude  and  longitude  for  all  eight 
pressure  levels  requires  two  reads.  The  first  read  will  fetch  the  data  for 
pressure  levels  850,  700,  500,  and  300  mb  and  the  second  the  data  for  200, 
150,  100,  and  50  mb. 

For  example,  when  reading  the  data  for  August,  latitude  7.5°N, 
longitude  12.5°E,  the  following  two  reads  are  required. 

READ( 1 , 10) MOS , L AT, LON , ( LEV( L) , I VE (L, LON ,LAT) , 

A IVN(L ,L0N ,LAT) , ISV(L, LON, LAT) , ITEM(L, LON, LAT) , 

B IST(L, LON, LAT) , ITD(L , LON , LAT) , ISD(L, LON , LAT) , 
c|  L=1 ,4) 

RE  AD  ( 1 , 1 0 ) MOS , LAT , LON , ( LE  V ( L ) , I VE  ( L , LON , LAT)  , 

A IVN(L,LON,LAT) , ISV( L, LON , LAT) , ITEM(L , LON , LAT) , 

B IST(L, LON, LAT) , ITD(L , LON , LAT) , ISD( L, LON , LAT) , 

C L=5 , 8) 
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k 


A 


For  this  example,  M0S=8,  LAT=2,  L0N'=3,  where: 


MOS: 


Month  or  season  indicator.  1-12  for  Jan-Dec 
and  13-16  for  Winter-Autumn. 


LAT: 


LON: 


LEV(L)  : 


Latitude  index  running  from  1-18.  Latitude  can 
be  computed  by  FLAT= F LOAT ( LAT*5 ) - 2 . 5 . 

Longitude  index  running  from  1-72.  Longitude  can 
be  computed  by  FL0N=FL0AT(L0N*5) -2.5. 


Pressure  level  index 


L=1 , 850  mb 
L=2 , 700  mb 
L=3,  500  mb 
L=4 , 300  mb 


L=5 , 200  mb 
L=6 , 150  mb 
L=7,  100  mb 
L=8,  50  mb 


IVE (L, LON, LAT) : East  wind  component  for  pressure  level  L at 

longitude  and  latitude  corresponding  to  indexes 
LON,  LAT.  (cm/sec). 

IVN(L, LON, LAT) : North  wind  component.  (cm/sec). 

ISV(L,LON,LAT) : Windspeed  vector  standard  deviation  (cm/sec). 

ITEM(L,LON,LAT) : Temperature  (tenths  of  °K) . 

IST(L ,L0N ,LAT) : Temperature  standard  deviation  (tenths  of  °K) . 

ITD(L, LON , LAT) : Dew  point  temperature  (tenths  of  °K) . 

ISD(L ,L0N , LAT) : Dew  point  temperature  standard  deviation 

(tenths  of  °K) . 


The  above  units  reflecting  the  fact  that  all  quantities  are  integers  and 
have  been  multiplied  by  10.  To  obtain  MKS  units,  quantities  should  be 
divided  by  10  to  give  meters/sec  and  °K.  (Refer  to  the  sample  program 
included  which  illustrates  the  procedure  for  obtaining  data  from  the  tape.) 


Figure  2 presents  a dump  of  the  initial  records  exactly  as  they 
appear  on  the  tape.  The  first  column  is  the  month  or  season  (1  for  January). 
The  second  column  is  the  latitude  index  (1  for  2.5°N).  The  third  column  is 


17 


r 


1 


© 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

D 

CD 

as 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

a, 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

(D 

CD 

CD 

CD 

CD 

D 

as 

cr, 

US 

OS 

Us 

(is 

Oi 

Oi 

OS 

Oi 

os 

© 

© 

O* 

Oi 

Os 

Oi 

us 

© 

a* 

os 

Ul 

OJ 

as 

© 

© 

Oi 

OS 

as 

© 

OS 

cr* 

CD 

<T, 

CD 

CD 

OS 

US 

CD 

cn 

OS 

© 

© 

ID 

© 

OS 

os 

os 

© 

OS 

CD 

Os 

© 

(D 

a, 

Os 

a. 

CD 

© 

CT. 

© 

u, 

© 

a. 

os 

© 

as 

© 

o, 

a, 

CD 

as 

© 

© 

os 

CD 

CD 

CD 

cn 

CD 

US 

as 

as 

Oi 

Os 

,D 

OS 

© 

lD 

OS 

as 

as 

as 

© 

US 

Oi 

U, 

a* 

CD 

cn 

Oi 

a» 

Oi 

os 

Oi 

a. 

CD 

Ui 

© 

a. 

as 

CD 

© 

0 

*0 

© 

© 

as 

© 

as 

© 

© 

lD 

<D 

CD 

CD 

CD 

CD 

US 

Os 

CD 

os 

© 

OS 

Us 

© 

as 

Os 

© 

© 

© 

a. 

CD 

CD 

Oi 

Oi 

u, 

a, 

OS 

CD 

u, 

CD 

© 

a* 

■t, 

a. 

OS 

© 

© 

as 

© 

Oi 

a, 

• D 

© 

CD 

CD 

© 

CD 

© 

© 

CD 

0. 

ID 

cD 

os 

CD 

lD 

US 

a, 

os 

Oi 

US 

US 

U* 

CD 

CD 

a. 

CD 

o. 

a* 

OS 

os 

Os 

IT, 

a. 

CD 

a, 

CD 

Oi 

© 

© 

a. 

© 

© 

Oi 

a, 

a. 

Oi 

cn 

•n 

Os 

© 

a, 

as 

© 

© 

cn 

<D 

OS 

CD 

cn 

U* 

Us 

OS 

D 

as 

Oi 

in 

a, 

US 

Ul 

© 

© 

© 

ID 

os 

Oi 

© 

© 

CD 

Oi 

Us 

rr, 

© 

Os 

OS 

CD 

.7, 

O. 

© 

CD 

CTi 

OS 

Os 

cn 

OS 

• D 

CD 

CTt 

CD 

ID 

CD 

rr* 

CD 

© 

•D 

US 

© 

OS 

© 

os 

© 

© 

CD 

© 

OS 

© 

© 

© 

CT, 

© 

CD 

© 

CD 

a> 

<.D 

a, 

rr. 

,D 

© 

", 

Oi 

© 

a, 

ru 

CD 

© 

(D 

CD 

p 

CD 

CJ 

CD 

rg 

OS 

CD 

D 

a. 

0) 

OS 

os 

CD 

o 

lD 

© 

© 

U> 

© 

D- 

© 

rs. 

© 

in 

© 

fg 

Os 

CD 

ID 

C- 

OS 

a. 

( J 

Os 

cn 

in 

© 

ui 

Oi 

sT 

© 

ST 

sT 

© 

Us 

OS 

CD 

CD 

CD 

US 

© 

OS 

© 

os 

os 

Ul 

u< 

a, 

OS 

CJs 

a, 

© 

CTl 

a. 

ai 

", 

CD 

© 

© 

ID 

CD 

OS 

OS 

Os 

(D 

OS 

OS 

os 

© 

Os 

© 

© 

u* 

O, 

os 

© 

as 

CTS 

CD 

as 

© 

© 

© 

© 

CD 

CD 

OS 

OS 

OS 

OS 

Ui 

as 

a, 

as 

as 

© 

Ui 

a, 

(i, 

ST 

CD 

sf 

CD 

CO 

OS 

CD 

UJ 

CD 

•J 

M 

in 

ST 

© 

eg 

© 

rg 

eg 

in 

u > 

IO 

fg 

ro 

sr 

ro 

© 

US 

PJ 

o 

p 

© 

in 

m 

in 

sT 

P 

sT 

p 

sr 

© 

to 

CD 

m 

• D 

© 

CD 

ro 

U> 

OS 

CD 

iM 

US 

r*i 

(D 

r*  i 

ID 

IO 

© 

"T 

O* 

M 

© 

ro 

os 

ro 

as 

PT 

© 

O' 

ro 

PJ 

pi 

ro 

eg 

stf 

CD 

O' 

CD 

if 

US 

sf 

CTs 

M 

O’* 

M- 

Oi 

'J 

US 

M 

Os 

SJ 

OS 

M 

os 

Os 

If 

as 

M 

© 

ST 

os 

SJ 

OS 

CJ 

ST 

o 

•T 

CD 

T 

'T 

ro 

■a 

CD 

si 

ro 

'•T 

ro 

si 

ro 

ST 

CD 

rg 

eg 

CM 

PJ 

rJ 

(M 

«g 

ig 

eg 

eg 

rg 

<g 

«g 

ig 

(g 

eg 

<g 

eg 

PJ 

PJ 

<g 

eg 

CM 

ig 

rg 

rg 

rg 

ig 

('J 

ig 

CM 

OJ 

CM 

CD 

rg 

OJ 

eg 

a) 

P 

ig 

D- 

D- 

CM 

D- 

eg 

CM 

CM 

© 

D- 

r- 

CM 

rs. 

D- 

rs. 

ro 

fs. 

ro 

ig 

sf 

rs. 

© 

eg 

sT 

ig 

us 

rg 

as 

CM 

sT 

in 

sT 

in 

*T 

l 

3 

| 

to 

CD 

CJ 

CD 

CJ 

00 

CD 

p 

CD 

rw 

cn 

0- 

CO 

N- 

ro 

D» 

rs. 

r>w 

a. 

ro 

fg 

© 

fg 

Z1 

fg 

IM 

cn 

M 

in 

sT 

© 

UJ 

© 

M 

© 

•i 

in 

sf 

P 

si 

in 

ST 

© 

© 

in 

© 

in 

in 

in 

in 

o 

in 

in 

in 

in 

us 

US 

us 

in 

US 

in 

us 

© 

© 

© 

© 

© 

© 

© 

© © 

© 

CD 

© 

© 

© 

CD 

© 

ro 

CD 

ro 

© 

ro 

© 

© 

© 

© 

T 

i 

i 

1 

CM 

1 

1 

1 

in 

i 

1 

ro 

i 

1 

1 

i 

"S 

*- 

—• 

— 

to 

(O 

in 

in 

CD 

in 

© 

in 

in 

10 

© 

o 

in 

© 

in 

_ 

_ 

ro 

_ 

ro 

_ 

_ 

_ 

pj 

_ 

_ 

p 

_ 

CM 

i 

CM 

0 

1 

(M 

iM 

i 

ro 

1 

CM 

1 

1 

ro 

i 

1 

sj 

i 

ro 

i 

© 

i 

SJ 

1 

© 

1 

rg 

i 

© 

1 

(M 

1 

U) 

i 

ro  © 
i i 

n 

i 

ro 

i 

sr 

ro 

• 

ST 

ro 

I 

sT 

ro 

Sf 

1 

ro 

i 

sT 

ro 

p 

sr 

i 

p 

1 

SJ 

UJ 

1 

SI 

© 

si 

CD 

1 

si 

CD 

o 

CD 

si 

CO 

CD 

CD 

■a 

ro 

•M 

CO 

CD 

Sj 

ro 

T3 

ro 

•a 

ro 

CD 

ST 

ro  M 

cn 

si 

ro 

si 

ro 

ST 

CD 

sT 

CD 

si 

ro 

si 

CD 

sT 

CD 

sT 

CD 

sT 

CD 

si 

CO 

sT 

CD 

ro 

CD 

CM 

CD 

CO 

CD 

cn 

CD 

cn 

CD  D. 

© 

CM 

© 

© 

© 

rg 

© 

© 

© 

if 

© 

© 

© 

ro 

© 

rg 

CTt 

ro 

© 

P- 

© 

© 

© 

ro 

© 

CD 

© 

© 

sT 

© 

© 

© 

in 

Oi 

© 

© 

ro 

© 

CD 

CM 

CJS 

OS 

(M 

OS 

CM 

OS 

ai 

a, 

rg 

OS 

rj 

OS 

ig 

OS 

© 

as 

a, 

PJ 

CM 

pj 

PJ 

CM 

CD 

OS 

CD 

CD 

OS 

as 

0, 

a. 

© 

as 

© 

Ui 

© 

us 

us 

as 

© 

CD 

CD 

us 

CD 

as 

© 

CD 

© 

© 

© 

PS 

© 

© 

us 

us 

© 

© 

ID 

© 

ci 

CD 

CO 

US 

cj 

CD 

CD 

OS 

sr 

u> 

rg 

os 

© 

o\  ro 

ns 

© 

© 

CD 

r- 

as 

CD 

© 

ro 

© 

CJ 

CD 

© 

© 

CO 

© 

CD 

© 

ro 

© 

PI 

© 

© 

P 

Ui 

m 

CD 

ro 

cn 

© 

© 

© 

CD 

CD 

CD 

CM 

m 

a»  i~ 

us 

us 

© 

CM 

CD 

© 

Os 

© 

os 

(M 

Us 

cr, 

ro 

", 

p. 

as 

Ul 

CD 

Os 

as 

,.D 

as 

a, 

n. 

© 

© 

res 

© 

U' 

(J't 

tn 

© 

CD 

© 

CJ 

© 

in 

ID 

u • 

CD 

© 

CD 

© 

u ■ 

in 

(Is 

u< 

© 

UJ 

u> 

US 

m 

os 

© 

Ul 

(Is 

© 

as 

U i 

US 

© 

Us 

os 

© 

u* 

Ui 

as 

© 

© 

© 

OS 

U i 

0* 

Ul 

© 

© 

<M 

ID 

CM 

a. 

eg 

US 

CM 

Oi 

ig 

CD 

ig 

© 

ig 

© 

eg 

as 

• g 

© 

eg 

© 

rg 

© 

rg 

Oi 

eg 

Os 

IM 

© 

a, 

PI 

© 

eg 

a, 

,M 

© 

<M 

PJ 

rg 

Oi 

1 vJ 

© 

eg 

ig 

as 

eg 

to 

CO 

(JJ 

to 

CD 

CJ 

CD 

ih 

OJ 

<n 

in 

D. 

0. 

UJ 

N- 

g 

r^ 

in 

u> 

•a 

a- 

rs. 

rv 

M 

LO 

© 

as 

rg 

CJ 

rg 

eg 

ro 

pi 

© 

ig 

UJ 

<g 

p 

PJ 

© 

ro 

ro 

© 

ro 

© 

ro 

—* 

*• 

CM 

** 

-* 

•“* 

’** 

— * 

•“* 

-* 

© 

CO 

CD 

CO 

«D 

cn 

cn 

in 

in 

■O  m 

■a 

in 

CJ 

•n 

ip 

_ 

in 

_ 

© 

© f 

P- 

ST 

ro 

sr 

ro 

© 

ID 

ro 

sf 

in 

If. 

_ 

© 

sT 

in 

sT 

© 

sT 

sT 

_ 

in 

U) 

«D 

m 

ID 

in 

m 

us 

in 

Ui 

r^ 

US 

CO 

CO 

u 1 

10 

us 

a. 

© 

Cu 

us 

in 

© 

CO 

UJ 

ro 

ro 

M 

ro 

M 

CP 

'J 

cn 

T 

ro 

sr 

OJ 

si 

U> 

Pi 

UJ 

pi 

cn 

ro 

OJ 

© 

CD 

ro 

ID 

CD 

© 

os 

© 

cn 

os 

(n 

10 

OS 

in 

os 

in 

as 

ID 

in 

US 

«n 

as 

«n 

in 

us 

ID 

© 

ro 

a. 

Ml 

as 

ro 

CD 

ro 

as 

«n 

a, 

ro 

Oi 

m 

© 

u> 

© 

in 

as 

m 

© 

•() 

© 

Csl 

CM 

eg 

ig 

<g 

ig 

CM 

«g 

eg 

eg 

CM 

(g 

eg 

eg 

ig 

eg 

eg 

<g 

('i 

(M 

(g 

rg 

pj 

(M 

rr> 

co 

OJ 

CD 

CL1 

CM 

on 

CJ 

in 

rg 

in 

CJ 

ro 

<M 

Ul 

rg 

ID 

CJ 

m 

ro 

ro 

;o 

CO 

ro 

CD 

ro 

CD 

CO 

U) 

ro 

in 

© 

© 

CD 

© 

ro 

© 

CJ 

CD 

CO 

CD 

CJ 

cn 

CJ 

u < 

Cxi 

Ul 

© 

UI 

© 

us 

© 

U i 

© 

Ul 

© 

US 

U 1 

© 

u> 

»n 

ro 

ro 

PJ 

ro 

eg 

ro 

ro 

in 

pj 

in 

ro 

ID 

PT 

us 

p-i 

Ul 

CM 

U) 

© 

*“S 

*— 

** 

*— 

•** 

— 

— 

— • 

— 

— 

— • 

—• 

in 

in 

in 

in 

in 

in 

in 

US 

ro 

US 

© 

US 

us 

© © 

us 

© 

© 

© 

us 

© 

© 

© 

© 

© 

© 

© 

© 

© 

ro 

© 

ro 

© 

ro 

© 

ro 

CD 

ro 

© 

CD 

ro 

CD 

© 

ro 

ro 

© 

© 

© 

ro 

© 

•“* 

*“* 

** 

— * 

"* 

*■" 

i 

eg 

1 

■p 

CM 

i 

1 

i 

i 

i 

i 

i 

(g 

rg 

(g 

i 

i 

CM 

i 

1 

1 

(M 

in 

CM 

© 

P 

O') 

P 

CO 

r^ 

© 

D- 

US 

ID 

us  in 

© 

in 

© 

CM 

«0 

/V 

rg 

_ 

r- 

in  fg 

m 

rg 

D. 

in 

ro 

© 

ro 

CD 

ID 

_ 

_ 

p 

p 

i 

p 

I 

p 

i 

p 

i 

D- 

i 

fM 

1 

1 

in 

I 

l 

in 

i 

1 

in 

I 

eg 

l 

rs. 

i 

PI 

1 

rg 

1 

l 

rs. 

i 

i 

fg 

i 

1 

fg 

1 

M 

1 

fg 

l 

UJ 

l 

rs- 

© 

ro 

Ul 

i 

SI 

1 

U) 

i 

ig 

i 

ro 

eg 

i 

ID 

ro 

in 

© 

i 

m 

i 

Ul 

i 

© 

1 

© 

1 

© 

1 

p 

i 

© 

ro 

re. 

ro 

P 

ro 

rg. 

ro 

P 

ro 

rv 

ro 

ro 

D- 

ro 

rs- 

ro 

rs. 

ro 

rs. 

ro 

rs. 

ro 

rg 

ro 

rs. 

ro 

P- 

ro 

D- 

ro 

rg 

rn 

p 

ro 

p 

ro 

p 

ro 

P 

ro 

p 

ro 

p 

ro 

P 

ro 

P 

ro 

p 

rg 

CD 

pi 

CD 

— 

os 

r- 

D 

r- 

os 

© 

© 

© in 

ai 

CO 

© 

in 

© 

ro 

© 

© 

© 

© 

© 

sf 

© 

© 

as 

© 

© 

© 

© 

ST 

© 

ro 

a, 

— 

© 

— 

© 

ro 

© 

rg 

© 

© 

© 

sT 

© 

CD 

CD 

a, 

ITi 

os 

os 

© 

as 

cr, 

Ul 

© 

© 

CD 

OS 

a, 

as 

as 

CD 

o< 

© 

as 

© 

CD 

© 

© 

CD 

C.D 

CD 

CD 

Oi 

US 

as 

OS 

© 

OS 

as 

Os 

OS 

© 

© 

(T, 

CD 

Pi 

© 

© 

© 

© 

ID 

© 

tr. 

sr 

cr, 

sr 

© 

ro 

Us 

't 

OS 

ro 

CD 

r>- 

os 

ro 

a i 

ro 

© 

Ui 

os 

•n 

as 

ro 

© 

ID 

a, 

ro 

© 

in 

Ul 

© 

ro 

© 

p 

ID 

UJ 

© 

CD 

p 

CD 

© 

© 

© 

ID 

CM 

cn 

eg 

cr. 

rr, 

CD 

CM 

u, 

ro 

0, 

rg 

as 

os 

CD 

rg 

a. 

si 

(D 

© 

OS 

© 

a, 

sr 

© 

•a 

© 

'•T 

Oi 

© 

© 

UJ 

(D 

© 

a, 

,i  i 

© 

© 

© 

sf 

© 

SJ 

© 

ST 

© 

P 

CD 

p 

CD 

P 

CT, 

p 

o, 

r~ 

as 

r 

© 

0- 

© 

D- 

a* 

D- 

CD 

D- 

a. 

rs. 

as 

r- 

© 

r- 

as 

r- 

© 

t- 

cn 

rs- 

© 

f - 

© 

p 

as 

p 

© 

rg 

© 

fg 

© 

p 

CTS 

P 

© 

p 

© 

P 

© 

rvj 

rj 

Ui 

CM 

cr, 

eg 

CD 

CM 

cr, 

nj 

© 

CM 

Ul  rg 

as 

rg 

© 

CM 

CM 

ID 

(g 

as 

pi 

,i, 

rj 

OS 

(rs 

OS 

• 

lr> 

as 

PJ 

CM 

Ui 

CM 

eg 

os 

PI 

© 

CM 

© 

in 

CD 

ID 

cD 

p 

CD 

0j 

D 

a* 

Os 

N. 

■ I* 

N- 

Oi 

D- 

a, 

Ul 

CD 

ro 

a. 

ro 

as 

•D 

a* 

m 

a, 

© 

as 

© 

(D 

© 

(D 

‘D 

a, 

os 

ro 

a, 

ID 

Os 

Ui 

© 

lj-l 

Os 

sT 

© 

*T 

© 

si 

© 

ID 

ID 

a, 

Ui 

CD 

© 

OS 

© 

OS 

us 

o* 

as 

os 

o, 

a. 

Os 

© 

CD 

© 

CD 

CT, 

as 

© 

CD 

© 

CD 

CD 

a, 

OS 

Oi 

OS 

CD 

Oi 

OS 

Us 

Ui 

OS 

as 

a, 

OS 

© 

© 

© 

ID 

© 

CD 

D 

us 

OS 

OS 

U, 

© 

CD 

© 

© 

US 

© 

© 

a, 

a, 

© 

© 

© 

© 

© 

© 

p 

*f 

CM 

us 

m 

in 

in 

in 

in 

in 

(Ts 

rg 

(g 

as 

r- 

© 

© in 

pj 

© 

r- 

P- 

p 

in 

© 

CM 

(M 

© 

n 

© 

sT 

sT 

CD 

CM 

»ll 

IM 

ID 

iM 

•n 

rg 

>n 

ig 

ID 

CM 

• l> 

- j 

m 

eg 

in 

ig 

U) 

rg 

u i 

ig 

<g 

rr 

ST 

si 

ST 

sf 

sr 

sT 

sf 

IM 

•r 

PJ 

si 

<g 

*T 

P) 

CD 

CD 

cn 

•O 

CO 

© 

<X> 

CD 

Oj 

o 

g* 

© 

CO 

© 

Oj 

© 

O) 

CJ 

CO 

CJ 

ai 

CJ 

ro 

© 

ro 

© 

CO 

o 

OJ 

o 

CD 

Q 

© 

ro 

© 

•u 

00 

CD 

«D 

ro 

CD 

ro 

OD 

ro 

CD 

PS 

UJ 

ro 

ro 

ro 

M 

CM 

CM 

CM 

CM 

CM 

ri 

• '] 

rg 

• 

OJ 

eg 

CM 

eg  rg 

eg 

CM 

rg 

CJ 

i'J 

rg 

<g 

(M 

rg 

pi 

n 

PJ 

pj 

,g 

rg 

ig 

ig 

eg 

rj 

fg 

eg 

pj 

rg 

IM 

' J 

ig 

(M 

PJ 

CM 

pj 

pj 

pi 

in 

rn 

in 

00 

lO 

O-J 

CO 

rg 

CM 

CM 

CO 

CO 

ns 

cn 

ai 

CO 

fj) 

ro 

ro 

in 

O’J 

cu 

OJ 

pi 

in 

ro 

in 

m 

in 

pi 

© 

p 

p 

v 

O 

o 

M 

CD 

in 

CJ 

in 

CJ 

US 

© 

us 

© 

US 

© 

us 

© 

us 

CJ 

© 

CJ 

© 

© 

UJ 

CJ 

© 

CJ 

© 

zz 

© 

zz 

ST 

zz 

© 

U‘l 

zz 

© 

zz 

© 

ro 

UJ 

CJ 

Ul 

© 

© 

© 

CO 

in 

ro 

ITi 

in 

in 

in 

us 

in 

© 

o 

in 

ST  CM 

© 

D- 

© 

in 

© 

ID 

© 

© 

© 

© 

CD 

© 

CD 

© 

O 

© 

ro 

© 

ro 

ro 

© 

ro 

© 

© 

ro 

CD 

© 

ro 

ro 

© 

“ * 

— * 

"■* 

<g 

I 

ro 

D- 

1 

ro 

fs- 

1 

U> 

i 

us 

1 

' 

© 

1 

i 

ST 

1 

ST 

1 

1 

IO 

1 

1 

pi 

1 

1 

'M 

1 

1 

<g 

i 

i 

ig 

i 

eg 

i 

pj 

i 

CM 

p> 

i 

r<» 

eg 

f 

© 

CM 

i 

sT 

© 

ID 

CD 

in 

CD 

p 

CD 

i-g 

CD 

CM 

© 

rg 

© 

D. 

© 

© 

ip 

1 

in 

•n 

ro 

ID 

© 

ip 

© 

(p 

CD 

PJ 

GJ 

PI 

© 

p. 

© 

D- 

© 

p 

© 

ro 

ro 

pj 

ro 

© 

ro 

© 

Q 

sf 

© 

*T 

© 

sT 

ID 

1 

ID 

p 

i 

OJ 

CO 

1 

cv 

i 

D- 

1 

in 

i 

■a 

i 

*7 

i 

i 

ro 

l 

U) 

1 

IO 

i 

V) 

i 

*p 

ro 

i 

fg 

1 

"* 

fg 

l 

CO 

i 

“■ 

as 

i 

Os 

*'* 

CM 

*— 

CM 

sT 

’! 

1 

us 

i 

© 

CM 

c 

© 

PI 

© 

iM 

© 

CM 

in 

CM 

CO 

CM 

CO 

CM 

in 

CM 

in  rg 

m 

rg 

in 

CM 

in 

rg 

•n 

CM 

in 

CM 

in 

Pi 

in 

PJ 

ro 

PJ 

ro 

PI 

ro 

Pi 

•D 

pi 

i 

m 

pj 

1 

ro 

CM 

1 

in 

rg 

1 

ID 

PJ 

1 

© 

CM 

l 

© 

CM 

1 

© 

in 

rn 

ro 

© 

ro 

os 

*? 

D 

■n 

lD 

ITi 

© 

© 

© 

D- 

© 

us 

© 

ro 

ai 

© 

© 

© 

© 

© 

© 

a* 

© 

© 

© 

CO 

a* 

ro 

© 

00 

© 

Oi 

© 

© 

a, 

© 

© 

TO 

P 

© 

P 

© 

7' 

«.D 

CD 

D 

cr, 

© 

© 

CD 

os 

© 

CD 

© 

© 

CD 

© 

© 

© 

© 

a. 

© 

os 

© 

© 

© 

© 

Cl 

CD 

CD 

D 

Os 

CD 

CD 

OS 

CD 

© 

Oi 

as 

os 

os 

rr, 

© 

© 

CD 

CD 

a, 

© 

© 

© 

© 

as 

<n 

CD 

o, 

Oi 

© 

CD 

a • 

as 

• ij 

lD 

Os 

a, 

CIS 

Os 

Os 

in 

(T| 

ro 

© 

pj 

ro 

O, 

ro 

CD 

a) 

OS 

ISJ 

© 

US 

© 

m 

© 

ip 

OS 

© 

CD 

PI 

as 

PI 

CD 

as 

sf 

CD 

© 

© 

os 

© 

CTi 

CO 

«f! 

© 

© 

P 

CD 

© 

© 

ro 

© 

in 

CD 

in 

•T 

sf 

O’, 

ro 

ID 

DS 

CD 

Di 

", 

M 

© 

n 

(T* 

sr 

© 

■a 

,D 

© 

Os 

U i 

© 

© 

© 

UJ 

© 

u» 

© 

•n 

© 

,D 

Oi 

U 1 

a, 

in 

© 

i'  i 

© 

© 

CD 

in 

© 

© 

CD 

CD 

oj 

1 D 

CO 

•Js 

•» 

© 

cn 

«D 

I o 

CT, 

CO 

a, 

CD 

© 

CO 

rr, 

Oj 

(D 

CO 

(U 

OJ 

© 

ro 

Us 

© 

(D 

,0 

0* 

1 .1 

a, 

© 

© 

ro 

CD 

in 

© 

OJ 

© 

co 

(D 

ai 

as 

CO 

© 

© 

CD 

CO 

© 

rg 

CD 

CM 

CD 

• g 

CD 

iM 

D 

rg 

m 

rg 

a, 

<1/ 

© CM 

© 

rg 

© 

cm 

OS 

rg 

OS 

© 

eg 

CD 

CM 

© 

(M 

as 

•■g 

© 

UJ 

(D 

© 

<g 

fg 

cn 

ig 

CM 

v 

P 

0 

m 

CJ 

p 

V 

D- 

rg 

N- 

<g 

OS 

rg  © 

© 

CO 

© 

u> 

cn 

ro 

K 

ro 

rg 

ro 

co  ro 

CU 

Pi 

sT 

Pi 

*T 

ro 

ro 

» J 

pj 

si 

rg 

UJ 

p 

ro 

fg 

rj 

CD 

ro 

P 

U> 

© 

CM 

<M 

*“* 

*-* 

•“* 

-* 

CD 

in 

_ 

ID 

CM 

in 

CO 

© 

CM 

o 

ro 

_ 

in 

CM 

© 

© 

«n 

CM 

in 

_ 

_ 

© 

ro 

ro 

CM 

© 

rg 

p 

si 

© 

p 

p 

<n 

ro 

© 

P 

ST 

CM 

ro 

ro 

CO 

l-i 

CD 

CO 

CD 

O] 

© 

rg 

o 

eg 

© UJ 

© 

© 

© 

© 

© 

© 

© 

© 

«D 

<Ji 

oj 

ai 

© 

ro 

CD 

ro 

a. 

ro 

© 

ro 

© 

ro 

ro 

© 

© 

CD 

ig 

Js 

1 M 

CJ. 

IM 

CD 

<g 

CD 

eg 

-D 

<■) 

© 

rg  ai 

• M 

© 

eg 

a« 

CM 

u, 

eg 

© 

iM 

as 

a, 

© 

© 

© 

a. 

© 

© 

© 

os 

t'l 

© 

,g 

© 

© 

cm 

rg 

rg 

CJ 

eg 

Cg 

CM 

>g 

rg 

m 

eg 

IM 

eg 

C\l  CJ 

CM 

ig 

CM 

r'J 

CM 

iM 

CJ 

rg 

rg 

Cl 

Cl 

<M 

iM 

CJ 

rv/ 

rg 

>g 

pj 

i\j 

rj 

• g 

pj 

eg 

rg 

ig 

pj 

• g 

PJ 

ig 

PJ 

(M 

OJ 

Pl 

pi 

3 

rg 

« 

CM 

CM 

IM 

ig 

IM 

CM  in 

as 

ro 

ro 

>n 

ro 

U) 

(g 

PJ 

CM 

CM 

Pi 

<■- 

rg 

rg 

rg 

m 

fg 

in 

P 

© 

P 

(O 

ID 

n 

CD 

CO 

© 

© 

M 

© 

ro 

s> 

as 

ro 

ai 

© 

si 

CJ 

sr 

•V 

sr 

ro 

M 

ro 

sT 

ro 

sr 

Oi 

si 

© 

in 

CD 

UJ 

CO 

UJ 

P 

US 

P 

© 

P 

© 

p 

•— 

*— 

— 

*** 

—• 

—• 

— ■ 

•** 

in 

in 

in 

in 

in 

in 

CO 

ro 

© 

© 

3 

i 

© in 

© 

© 

© 

irs 

© 

ID 

© 

_ 

© 

-46 

(Ti 

ro 

© 

CJ 

© 

ro 

© 

© 

© 

ro 

© 

ro 

© 

© 

ro 

© 

© 

© 

ro 

© 

i 

ci 

CM 

i 

*— 

r*) 

l 

CM 

•M 

1 

l 

— * 

*** 

i 

us 

I 

© 

l 

1 

— • 

1 

1 

— * 

pj 

i 

rg 

i 

IM 

1 

IM 

i 

ro 

« 

ro 

i 

V 

i 

•— 

© 

i 

(M 

si 

1 

— * 

© 

1 

— 1 

ro 

CD 

in 

(O 

in 

CD 

CD 

CO 

9 

1 

_ 

in 

in 

in 

in 

m 

ro 

_ 

_ 

m 

pj 

p 

ro 

P 

ro 

CM 

ro 

CM 

CD 

cn 

© 

© 

_ 

ro 

i 

ro 

i 

i 

ro 

i 

rg 

sf 

1 

ro 

i 

us 

l 

V 

i 

us 

i 

in 

in 

i 

us 

i 

»n 

i 

us 

1 

in 

i 

■a 

i 

ID 

1 

•a 

© 

i 

ST 

1 

© 

1 

ro 

© ,M 
1 1 

© 

i 

rg 

1 

ro 

i 

rg 

i 

CD 

1 

© 

1 

ro 

ro 

ro 

i 

ro 

iM 

1 

zz 

© 

1 

© 

I 

- 

in 

- 

in 

- 

in 

- 

in 

- 

in 

- 

in 

- 

in 

- 

us 

— 

us 

- 

© 

© 

© 

© 

- 

© 

- 

© 

- 

© 

- 

© 

© 

- 

« 

© 

- 

I 

© 

- 

i 

© 

- 

i 

© 

- 

1 

© 

- 

1 

© 

- 

i 

© 

wmm 

CM 

rg 

ro 

ro 

in 

in 

in 

in 

N- 

N. 

CD 

ro 

© 

© 

© 

© 

CM 

CM 

ro 

ro  *t 

e* 

© 

© 

ID 

m 

P- 

P 

ro 

OJ 

© 

© 

ro 

ro 

— 

— 

CM 

pj 

© 

PJ 

sT 

sT 

© 

© 

t 

_ 

_ 

_ 

_ 

_ 

■ 

“ 

“ 

“ 

z 

“ 

“ 

” 

“ 

“ 

“ 

“ 

rg 

pj 

PJ 

pj 

<g 

pj 

<v 

PJ 

CM 

PJ 

pj 

pj 

•-* 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

t 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

18 


Figure  2.  Dump  of  data  tape. 


the  longitude  index  (1  for  2.5°E  on  the  first  two  rows,  2 for  7.5°E  on  rows 
3 and  4 , ....). 


Refer  to  the  first  line.  Starting  with  the  fourth  column  of  num- 
bers and  moving  across  the  line,  the  numbers  shown  represent  the  following 
quantities: 


1 

Pressure  level  1 (850  mb) 

-30 

-3.0  m/s  east  wind  (wind  is  blowing  toward 

the  west) 

-25 

-2.5  m/s  north  wind  (wind  is  blowing  toward 

the  south) 

46 

4.6  m/s  standard  deviation  of  windspeed 

2928 

292. 8°K  mean  temperature 

4 

.4°K  temperature  deviation 

2855 

285.5°fC  dew  point  temperature 

15 

1.5°K  dew  point  temperature  deviation 

2 

Pressure  level  2 (700  mb) 

-66 

-6.6  m/s  east  wind 

10 

1.0  m/s  north  wind 

46 

4.6  m/s  wind  deviation 

2817 

281. 7°K 

6 

,6°K  deviation 

2719 

271. 9°K  dew  point 

22 

2.2°K  dew  point  deviation 

Note  that  the  last  8 digits  in  this  row  are  99999999.  This  indicates  there 
is  no  data  for  dew  point  temperature  or  dew  point  standard  deviation  at  level 
4 (300  mb).  As  previously  mentioned,  all  missing  data  points  are  flagged  by 
9999. 

The  remaining  pages  of  this  section  provide  a FORTRAN  listing  of 
a program  to  read  the  low  altitude  meteorological  data  tape.  This  program 
is  available  from  MRC  upon  request. 
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ooo  ooo  o o o o non  non  non  non  o o onoooonon 


PROGRAM  UEATHR 


THIS  SAMPLE  PROGRAM  UILL  READ  THE  ENTIRE  LOU  ALTITUDE 
METEOROLOGICAL  DATA  TAPE  AND  CREATE  TUO  BINARY  OUTPUT 
TAPES.  THE  FIRST  TAPE  '.JILL  CONTAIN  MONTHLY  DATA  AND 
THE  SECOND  UILL  CONTAIN  SEASONAL  DATA. 

THERE  ARE  6 PRESSUPE  LEVELS.  72  LONGITUDES.  AND  IS  LATITUDES 
FOR  EACH  MONTH  OR  SEASON. 

DIMENSION  1VE(8.72),  IVNC8.72).  ISV(8.72>. 

A I TEMO. 72) . IST(8. 72)  . ITDCS.72).  ISD(8.72). 

8 VE(8.72).  VNC8.72).  SVC8.72).  TEM(8.72). 

C ST (8.72) . TD(3. 72),  STD(3.72).  PRES(8). 

D LEV(8) . ALT  (8) , FLATUS).  FLONC72) 

EQUIVALENCE  (IVE.VE).  UVN.VH).  (ISV.SV),  UTEM.TEM). 

A (1ST. ST).  ( ITD.TD)  . USD, STD) 

DATA  PRES/850. 0.700. 0.500. 0,300. 0.200.0. 150.0, 100.0.50.0/ 

SET  ALTITUDES 

DO  100  I>1.8 

ALT(  I ) --6.48'*AL0GCPRES(  I )/l  197.0) 

100  CONTINUE 

SET  LATITUDE  AND  LONGITUDE 

DO  200  LAT-1. 13 
FLATCLAT) =FL0AT(LAT*5)-2.5 
200  CONTINUE 

DO  300  LON- 1,72 
FLON(LON) -FL0AT(LQN*5)-2.5 
300  CONTINUE 

PRINT  SETUP 

UR1TE(6.400)  (PPESU).ALTU).  1-1.8) 

400  FOPMATUX20H  PRES  (MB)  ALT(KM)  /(1XF 10.  1 . F 10. 3) ) 

LRITE  (6.500)  (FLATU). 1*1. 13) 

500  FORMAT ( 1X19HLAT ITUBES-DEG  NCJRTH/UX10F 10 . 1 ) ) 

UR  1 TE (6.600) (FLON( I) . 1-1.72) 

600  FORMAT ( 1X19HL0NG1TUDES-DEG  EAST/ C1X10F10.1)) 

LOOP  OVEP  16  MONTHS  AND  SEASONS 

DO  1100  NS- 1.16 

USE  TAPE  2 FOP  MONTHLY  DATA 
USE  TAPE  3 FOR  SEASONAL  DATA 

1 TAPE -2 

IF (NS.GT. 12)  ITAPE-3 

LRITE  HEADER  RECORD  FOR  EACH  MONTH  OR  SEASON 

LR ITE  < I TAPE 'NS.  (PPES(K)  .ALTOO.K-I.8).  (FLAT  (I). 1-1.18). 

A (FLONU).  1-1.72) 

LOOP  OVEP  LATITUDES 


DO  1000  1-1.18 
C 

C LOOP  OVER  LONGITUDES 
C 

DO  900  J-1.72 
C 

C READ  DATS  FOP  EACH  GRID  POINT 
C 

READC  1,700)MOS.LAT.LON.  (LEV(K).  1VECK, J) , IVN(K.  J),  ISV(K.J). 
A ITEMCK. J). ISTCK.J). ITTCK.J). !SD (K. J) ,K= 1 .4) 

C 

READC  1.700) MOS.LAT. LON.  (LEVCK),  I VECK.  J) . 1VNCK.  J)  . 1SVCK. J) . 
A ITEMCK. J). IST(K.J), ITDCK. J). ISD <K. J ) .K-5. 8) 

C 

700  FORMAT (1X12. 213. 4(12. 714)) 

C 

C CONVERT  TO  PROPER  UNITS 
C 

DO  800  K-1.8 

C EAST  VELOCITY  TO  M/S 

VE'k'.  n-FI  OAT (IVE(K.J)>/10.0 
C NORTH  VELOCITY  TO  rVS 

VN(K. J) -FLOAT ( I VNCK. J) )/10.0 
C VELOCITY  STANDARD  DEVIATION  TO  M/S 

SVCK, J) -FLOAT ( 1SVCK. J) )/10.0 
C TEMPERATURE  TO  DEG  KELVIN 

TEM(K, J) -FLOAT ( ITEMCK. J) ) /10 .0 
C TEMPERATURE  STANDARD  DEVIATION  TO  DEG  KELVIN 

ST(K.J)  -FLOAT ( IST(K,  J))/10.0 
C DEU  POINT  TEMPERATURE  TO  DEG  KELVIN 

TD(K,  J) 'FLOAT ( ITD(K,J))/10.0 

C DEU  POINT  TEMPERATURE  STANDARD  DEVIATION  TO  DEG  KELVIN 

STD(K. J) 'FLOAT (1SD(K.J))/10.0 
C 

800  CONTINUE 

C END  LONGITUDE  LOOP 

900  CONTINUE 
C 

C FLOATING  POINT  DATA  FOR  EACH  LATITUDE 

C 

URITE(ITAPE) ((  VECK.J). K-1.8). J-1.72). 

A ((  VN(K.J),K-1,8). J-1,72). 

8 ((  SViK.J). K-1.8).  J-1.72), 

C ((TEM(K.J).K'1. 8).  J'l. 72). 

t>  ((  ST(K.J).K*1.8).J»I.72). 

E ('  TD(K.J). K-1.8). J-1.72), 

F (CSTD(K.J). K-1.8). J-1.72) 

C END  LATITUDE  LOOP 

1000  CONTINUE 
C 

C END  SEASON-MONTH  LOOP 

C 

1100  CONTINUE 

C 

END  FILE  2 

END  FILE  3 

REUIND  I 
STOP  10 
END 
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APPENDIX  A 


AN  ATLAS  OF  LOW  ALTITUDE  METEOROLOGICAL  DATA 


This  atlas  is  a complete  printout  of  all  seasonal  data  from  the  low 
altitude  meteorological  data  tape.  At  the  top  of  each  page  is  listed  the  sea- 
son, pressure  level,  and  quantities  printed  on  the  page.  There  are  three  pages 
for  each  quantity  and  pressure  level  with  each  page  containing  data  for  all 
latitudes  (as  noted  in  the  left  hand  column  on  each  page)  and  120°  of  longi- 
tude.* Note  that  the  data  columns  are  between  the  longitude  numbers.  This 
is  due  to  the  fact  that  the  data  points  actually  exist  at  half  degree  loca- 
tions (2 . 5°E,  7. S°E  , 12 . 5°E ). 

The  data  is  sorted  into  four  sets  at  each  season  and  pressure  level. 
The  first  set  in  each  case  is  titled  "windspeeds”  and  contains  the  two  wind- 
speed  components  (easterly  and  northerly)  at  each  grid  point.  The  second  set 
is  titled  "windspeed  standard  deviation"  and  provides  that  single  parameter. 

The  third  set  is  titled,  and  provides  "temperature  and  temperature  standard 
deviation,"  the  fourth  set  "dew  point  temperature  and  dew  point  temperature 
standard  deviation."  Thus,  the  total  number  of  pages  required  to  present 
all  this  data  should  be 

4 seasons  x 8 pressure  levels  x 4 data  sets  x 3 pages  to  cover 

360°  longitude  = 384  pages. 

The  actual  number  of  pages  is  324,  reflecting  the  missing  dew  point  tempera- 
tures at  the  5 pressure  levels  above  500  mb.  Standard  deviations  of  tempera- 


*Data  is  presented  in  three  portions  for  longitudes  0°E  - 120°E, 
120°E  - 120°W , and  120°W  - 0°W. 
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tures  at  150  and  50  mb  is  also  seen  to  be  omitted  from  the  data  base,  but 
this  does  not  cause  any  additional  pages  to  be  omitted.  Any  data  not  exist- 
ing on  the  tape  shows  up  as  a blank  on  the  printed  output. 


The  sorting  order  of  the  data  in  the  atlas  is  as  follows: 

1.  Season  (Winter,  Spring,  Summer,  Autumn) 

2.  Pressure  level  (850,  700,  500,  300,  200,  150,  100, 

50  mb) 

3.  Data  set  (windspeeds,  windspeed  standard  deviations, 
temperatures  and  temperature  standard  deviation,  dew 
point  temperature  and  dew  point  temperature  standard 
deviations) 

4.  Longitude  range  (0°E  - 120°E,  120°E  - 120°W,  120°W  - 0°W) 
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